Background Screening of immigrants has been a widespread response to the global resurgence of tuberculosis but has been criticized as discriminatory and stigmatising. Acceptability is an essential but neglected ethical prerequisite of screening programmes, particularly those targeting vulnerable groups such as refugees. No data exist concerning acceptability of tuberculosis screening. We therefore examined the responses of immigrants to screening for tuberculosis in a range of settings.
Introduction
One-third of the world's population is infected with Mycobacterium tuberculosis, and an estimated 2 million people die from tuberculosis each year, largely in the developing world.
1 Migration, 2,3 drug resistance 4 and HIV infection 5 have contributed to the re-emergence of tuberculosis as a major public health problem in Europe and North America. 6, 7 Numbers of international migrants have more than doubled in the last 35 years to 175 million; one in every 35 people is an international migrant. 8 Screening immigrants for tuberculosis is controversial, generating considerable media, political and public health interest. [9] [10] [11] Compulsory screening is a common policy. 12 Screening is widespread in Europe, North America and Australia 6 and is a prominent recommendation in guidelines, [13] [14] [15] but has been criticized as being ineffective, 12, [16] [17] [18] poor value, 19 discriminatory, stigmatising, 20 racist and divisive. 21 In the UK, tuberculosis screening is currently voluntary and takes place in port health units, hospital new entrant clinics, social services centres and primary care. Uptake of screening in hospital new entrant clinics is poor, with only one in five invited attending.
22
The debate on the role of tuberculosis screening of immigrants is poorly informed by data. 23 Limited randomized trial data are available on the effectiveness of screening immigrants, 24 with only observational and theoretical modelling studies guiding policy. 2, 17, 19, [25] [26] [27] Acceptability to recipients is universally acknowledged as an ethical prerequisite for any screening programme, 28 the more so for programmes which may be compulsory and which target potentially vulnerable groups. 9 Screening of immigrants for tuberculosis has been carried out for at least 50 years; 18 yet, the views of recipients about acceptability remain unknown.
We addressed this omission by carrying out a qualitative interview study. Our aims were (i) to determine the acceptability of tuberculosis screening in immigrants attending for screening in different settings and (ii) to explore recipients' understanding of the disease and its relation to uptake of screening.
We considered 'acceptability' in this context to mean that the concept of being screened and the process, including the setting and procedure, were considered beneficial and tolerable by recipients. The setting for our study was east London, an area with an incidence of tuberculosis of 100/100 000 population, the highest in the UK.
Methods

Participants, settings and screening procedures
We carried out semi-structured interviews with 53 adult immigrants who had been offered screening for tuberculosis as part of voluntary programmes in three settings in east London: (i) a social services centre, providing benefits and advice for asylum seekers (n = 24), (ii) a hospital clinic, screening new entrants (i.e. entry within 3 years) to the UK (n = 15) and (iii) a primary health care centre, screening people registering (n = 14, all born outside UK, eight of whom were new entrants).
The social services centre used posters and leaflets to advertise that screening would be offered to asylum seekers attending for benefits and advice. The primary care centre offered screening to all new patients during their registration health check. The hospital clinic sent written invitations for screening by post to addresses given by new entrants identified by port health teams at recent entry to the UK. All three programmes had been in place for at least 2 years. Uptake of screening was almost universal in the social service centre and primary care 27 but was poor in the hospital new entrants clinic. Screening in each setting followed a modified national protocol consisting of verbal screening proceeding to tuberculin testing if appropriate. 13, 29 We sought a purposive maximum diversity sample to reflect the wide range of countries of origin of people targeted for screening (Table 1) .
Interviews
Researchers (P.B., A.J. and M.K.) directly approached people offered screening in each setting. Few (less than one in five) of those approached declined interviews. Interviews were conducted in private rooms after obtaining written consent. Interviewers introduced themselves as researchers and not as clinicians. All interviews were recorded and transcribed verbatim. We carried out 44 interviews in English, where fluency was adequate (English was a commonly used language in many of the participants' countries of origin), and nine with the assistance of translation either from a professional advocate, family member or friend. Fluency and any need for a translator were assessed informally by the researcher when introducing the study to respondents. Interviews were piloted and guided by a topic guide covering reason for attendance, knowledge of tuberculosis, attitudes towards screening, screening environment and accessibility. We stopped recruiting when we achieved data saturation, that is no new information emerged from new interviews. Broadly speaking, those attending the hospital had entered the UK within the last 6 months, whereas those visiting primary care and the social services centre had been in the UK for longer periods.
Analysis
A multidisciplinary team (anthropology, specialist nursing, primary care nursing, social science, public health medicine and academic primary care) met frequently during and after the interviewing phase to analyse data. We used a constant comparison approach, comparing new transcripts with existing data to guide diversity of our sampling and the interview content and process. 30 We analysed data using the framework method, involving five key stages: familiarization, identifying a thematic framework, indexing, charting, mapping and interpretation. 31 We agreed a coding framework following initial reading and discussion of transcripts. We specifically looked for dissonant cases: informants who gave views contrary to the majority. Two researchers (P.B. and A.J.) independently coded transcripts and resolved discrepancies. We systematically tabulated data under seven themes to facilitate comparison and interpretation: attitudes to screening, perception of risk, rationale for screening, process and setting, experience of health care and explanatory models of tuberculosis. We used MAXqda software to handle data.
To assess validity, we presented our analysis at a focus group comprising a users group of four patients (three females, one male, all of African origin and mean age 42 years) who met monthly at a primary health care centre for refugees and asylum seekers. We also presented study findings as vignettes to stimulate discussion. 32 Approval was given by the local research ethics committee. The funding sources had no involvement in the design, analysis or presentation of results.
Results
Acceptability of screening
The overwhelming majority of informants welcomed screening and felt reassured by the process. This was expressed as a sense of security or relief, particularly after a negative screening result. Others saw screening as a 'privilege' and 'a good idea'. Being screened was seen as a socially responsible activity, reducing the chances of tuberculosis becoming a problem for the host country. Some felt that the wider settled population should also have access to screening. Others, interviewed with their families, felt that screening should be particularly promoted for children (Table 2) .
Because uptake of screening was almost universal at the social services and primary health care centres, and those attending the hospital new entrants clinic had already accepted a postal invitation to attend for screening, we identified only four people who had declined screening during the study. Even these four were not averse to screening per se: two thought it unnecessary, because they had been vaccinated with bacillus calmette-guérin (BCG) or screened with tuberculin in their own countries, and two preferred to be screened by their general practitioners. Of the latter, one had multiple health problems and thought tuberculin testing might adversely affect his health and the other felt 'singled out' at the social services and felt that the general population should also get the protection of screening, not just asylum seekers (Table 3) .
Only two informants commented that they were selected for screening, because they were immigrants (one accepted, commenting that everyone should be screened, the other declined); both understood the invitation to reflect the high incidence of tuberculosis in their country of origin (Tables 3  and 4 ). None raised the possibility of a diagnosis of tuberculosis compromising an asylum application.
Although informants were positive about the purpose of screening, few expressed anxieties about the process of screening itself (Table 4 ). These comments reflected insufficient explanation by screening staff. For one woman, screening raised anxieties about the lack of public health information.
Screening setting
Informants were positive about the setting in which they had been seen, but not all settings were acceptable to all participants, suggesting that limiting the service to a single setting would reduce uptake. Primary care was 'easy', 'local' and appropriate, because screening was seen as less serious than treating the disease itself, which would be a matter of concern for the hospital. Some saw the general practice (GP) surgery as 'safer and cleaner', and another commented that they felt safer at the GP 'because you are familiar with him and the way [the surgery] works'.
The hospital was a good place to screen, because it was 'better equipped, with everything' with 'very specialized' staff. One respondent was more confident about being screened in hospital, because it was safer-in GP 'anything could happen' and there is 'only the doctor and they don't really know nothing'. Another pointed out that 'they have to transfer you' so going direct to the specialist was better. 
'Oh I didn't want it because when I was in my country they gave me already the vaccination'
32-year-old female from Burundi, social services setting Previous screening 'He said it is good to have the test but he has already had a test in Poland so he doesn't really need it'
23-year-old Polish male via interpreter, social services setting
Desire for health care to be provided by own general practitioner
'I think an injection [Heaf test] is bad for my kidneys. It is better at the GP. I go to my GP if I have problems' ... I think it [screening] is good but it is not 100%; it is good for those that worry'
35-year-old Algerian male, social services setting 
Being singled out 'I think all of us [should be screened], they should start with the kids, we don't mind having it...[but] I am scared of it, it is like they are calling us, they are pushing us, we are being singled out'
26-year-old African female, social services setting
'She was anxious as it was her first time of having it. She said I haven't got it have I? Why was it [a grade 3 Heaf reaction] itching so much?'
19-year-old Turkish female, primary care setting via translator Lack of explanation by screening nurse
'She didn't know quite what was going on so she was worried. She thought something serious was happening but when the nurse explained what was happening, she calmed down'
35-year-old Polish female, social services setting via translator
Lack of prior information
'She only say me I have to take my blood pressure and my urine from me, she haven't mentioned the tuberculosis test but when I came and she saw perhaps I am a black person, or something like that. I am not saying she is racist or something like that, I don't say that, but I think it is because I am African' [interviewer: are there people who should or shouldn't be screened?]
'I think every people should have this, because you never know'
30-year-old black African male, primary care setting (accepted screening)
Social services were 'easy and quick', because benefits (such as food vouchers) and screening were under one roof, and unlike the GP and hospital, there were no queues. One man saw the benefits people were receiving at the centre as a useful way of increasing uptake of screening for a condition he thought people knew little about. Two were clear that they would not attend other settings: 'if you have to go to the GP for screening, we don't go'. A woman said she had no time to attend the hospital because of childcare responsibilities.
Lay understandings of tuberculosis and their relationship to uptake of screening
Explanatory models of tuberculosis held by our informants generally reflected notions about germs and infection. Most understood tuberculosis to be a disease affecting the chest; several identified it as one of a number of 'killer' diseases. Although many were unsure, most considered tuberculosis an infection that could affect the lungs. Understanding of transmission varied enormously. Ways of contracting tuberculosis included smoking cigarettes and hemp, touching people, sharing plates, glasses or cigarettes, mothers putting moistened food from their own mouths into their children's mouths, coughing, sexual contact (when tuberculosis developed from gonorrhoea), generally neglecting your health and not washing fruits and vegetables (Table 5) . Risk was raised at two levels, in relation to populations and individuals. Some population groups, such as the homeless or those in prison, were perceived to be at particular risk. Immunization was frequently cited as a preventive measure. Some informants were unclear about the distinction between BCG immunization and tuberculin testing; this may have been a factor in the decisions of the small number of those who declined screening. Most viewed tuberculosis as being treatable with long courses of medicine or injections.
Although several had heard that there were many cases in east London-either from word of mouth or from local newspapers-many highlighted the lack of information and education available in the media when compared with their country of origin and stated that their knowledge of the disease was based on what they had learnt from personal experience before entering the UK (Table 6) .
Responses of the participants at the focus group confirmed our interpretation of screening procedures in the three settings as being acceptable. Some commented that 
Discussion
Main finding of this study
We found acceptability of screening for tuberculosis to be high amongst this diverse sample of immigrants offered voluntary screening in three different settings in east London. Even the few respondents who declined screening thought it a rational policy. This reflected high levels of awareness or personal experience of tuberculosis, particularly in people who were from countries of high tuberculosis incidence. Screening was acceptable in each of the three settings: respondents identified the advantages of tuberculosis screening in the location where they were approached and also reasons for not being screened in other settings.
The widespread understanding among our respondents of tuberculosis as a serious but preventable and treatable condition contributed to attendance for screening. The view that screening was unfairly targeted at immigrants was rare, even though we sought this in interviews.
What is already known on this topic
Our findings are novel. We could not identify any reports on acceptability of screening for tuberculosis.
What this study adds
Our findings make four contributions to the debate about tuberculosis screening.
First, our data provide some reassurance that screening in these settings is viewed positively by recipients. Caution should be exercised in generalizing qualitative data. However, we recruited a diverse sample of respondents from a range of settings, and it seems reasonable to expect that the views of our sample might reflect those of other immigrants to the UK. We did not sample people being screened at port of entry; acceptability may differ in this setting.
Second, our data reinforce the importance of ensuring screening is as acceptable as possible to recipients. Resolving anxieties about the process and safety of screening by improving communication and information may increase acceptability further in few attenders. Improving the acceptability of any screening programme is not only a moral aim, but it may improve uptake and hence the cost-effectiveness of the screening.
Third, although people were generally happy with the setting in which they were screened, all settings were not acceptable to all recipients, suggesting that screening should be offered in a range of settings to maximize uptake. Fourth, our data underline the need for and potential of more information for the general public about tuberculosis. Ideas about transmission of tuberculosis were highly varied, often superficial, and sometimes erroneous. It was striking that most informants had learned what they knew of tuberculosis from personal experience or public health campaigns in their countries of origin rather than in the UK.
Limitations of this study
Screening in our study was voluntary. Acceptability may differ if screening were compulsory. Further work should address this.
We recruited few participants who had declined screening. Although this reflected excellent uptake in the primary care and social services settings, we can make limited judgements on why people do not attend.
Qualitative methods are viewed by some as lacking rigour. We ensured the reliability of our findings in many ways: (i) we reviewed our sample of respondents as the study progressed to ensure we achieved the sample of maximum diversity with 30 (iii) data were coded by two researchers who compared and resolved discrepancies and (iv) analysis was carried out by a multidisciplinary group. We used qualitative software to improve handling and sharing of data. Validity of our findings is supported by triangulation: we found similar views both across the three recruitment settings and in our feedback to a focus group of immigrants. We sought to understand dissonant cases, such as the few who expressed concerns about screening. Furthermore, our findings on acceptability are consistent with the excellent uptake of screening in convenient settings of primary care and social services.
Summary
Even in the absence of good evidence of effectiveness, screening immigrants is likely to continue, partly for political reasons, as part of national tuberculosis control policies.
Our data suggest that acceptability of tuberculosis screening in these settings is high among immigrants in the UK and that screening should be offered in a range of settings.
